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XPOMOCOMHLIE HAPyiHEHHfl 
H HMMYHOPEAKTHBHOCTb 30JI0THCTLIX XOMHKOB, 
HHBA3HPOBAHHLIX OPISTHORCHIS FELINE US 

A. r. THHOBKep, H. H. Hjibhhckhx, H. H. IIlKypno 

MeflHU,HHCKHH HHCTHTyT, TlOMeHb 

BtraBjieHH HapymeHHH HHCJia h CTpyKTypti xpomocom KJieTOK KOCTHoro M03ra 30jioth- 
ctbix xomhkob c onHCTopxo3Hoii HHBa3Heii. dKCTpaKT MapHT rejibMHHTOB HH^yijHpyeT aHa- 
jiorHHHbie H3MeHeHHH b jieHKoi],HTax nejiOBeKa. IIoKa3aHa cbh3b nopameHHH xpomocom 
C H3MeHeHHeM HMMyHOpeaKTHBHOCTH OpraHH3Ma. 

B HacTOHm;ee BpeMH CTaHOBHTCH oHeBH^HbiM, hto MHorne 6HOJiormiecKHe 
$aKTopH cnocoSHH BH3LiBaTB pa3HOo6pa3Hbie HapymeHHH b xpomocomhom 
annapaTe neJiOBeKa h >khbothhx. Ilopamaioiipte areHTti 0Ka3biBai0T 3$- 
$eKT in vivo h in vitro h k hhm othocht B T ipycLi (Nichols, 1963, 1966; Bam- 
KOBa, 1965; Hjibhhckhx, 1975), pHKKeTGH * (Halkka, 1967), MHKonjia 3 Mbi 
(Ky3bMHHa, 1972), 6aKTepHH (Hjilhhckhx* 1376), npocTenmne (Hjibhhckhx 
h #p., 1979). XpoMocoMHLie HapymeHHH B03HHKai0T iior BJiHHHneM npo^yKTOB 
MeTa6ojiH3Ma 3thx opraHH3MOB (KepKHC h ,n;p., 1970). B to me BpeMH MyTa- 
reHHan onacHocTb napa3HTOB, ctohiphx Ha SoJiee bbicokoh CTyneHH $HJiore- 
HeTHHeCKOrO pa3BHTHH, B HaCTHOCTH reJILMHHTOB, OCTaeTCH HeHCCJie^OBaHHOH, 
xoth ecTB npeftnojiomemie o MyTaremioH aKTHBHOCTH HeKOToptix H3 hhx 
(^ySHHHH h #p., 1978). 

IIocKOJibKy rejii>MHHT 03 Li mnpoKo pacnpocTpaHeHH, oco6eHHo b HeKOTo- 
ptix pernonax njiaHeTH, npe^CTaBJineT HecoMHemibiH HHTepec BLiHBjieHHe 
hx cnocoSHocTH BH3HBaTB noBpem^eHHH xpoMocoMHoro annapaTa MJieKo- 
nHTaiom;HX. 

HacTonipan pa6oTa npe^CTaBjineT pe 3 yjibTaTbi napajuiejibHoro H 3 yHeHHH 
ypoBHH h xapaKTepa xpomocomhmx HapymeHHH b KJierKax KOCTHoro M03ra 
H HMMyHOpeaKTHBHOCTH JIHM^OHftHblX OpraHOB 30JI0THCTLIX XOMHKOB, HHBa3H- 

poBaHHbix Opisthorchis felineus. || 

MATEPHAJI H METOflbl * 

3KcnepHMeHTH BLinoJiHeHLi Ha noJioB03pejiLix caMijax 30Jiothctlix xomh¬ 
kob, BecoM 85.5+1.5 r, nojiyneHHbix H3 nHTOMHHKa «GTOJi6oBaH» AMH GGGP. 
OnncTopxo3 BocnpoH3BeAeH nocpe^CTBOM BBe^eHHH b rjiOTKy MeTapepKapn h 
(50 mTyK Ha oco6b), BLi^ejieHHLix H3 CBemnx H3en, orjioBjieHHbix b Sacceirae 
p. HpTBima b panoHe r. ToSojibCKa. JKhbothbix yMepipBjiHJiH Ha 7-e, 15-e, 30-e, 
45-e, 120-e, 180-e cyrKH nocjie 3apameHHH (no 6 onbiTHbix h 2 HHTaKTHbix 

XOMHKa Ha CTa^HIo). XpOMOCOMbI HCCJieAOBaJIH B KJieTKaX KOCTHoro M03ra 
AJiHHHbix TpySaaTbix koctch. IIpenapaTbi rjih . pHToreHeTHHecKoro aHainm a 
totobhjih MeTOAOM ®op#a h YjieMa (Ford, Woolam, 1963), c ncnojib30- 
BaHHeM 0.25%-Horo pacTBopa KOJiXHu;HHa. BbicoKan ji;o3a npenapaTa onpe- 
AeJIHeTCH yCTOHHHBOCTbK) KJieTOK 30JI0THCT0T0 XOMHKa K fteHCTBHK) KOJIXHQjHH a 

h ero npoH3BOAHbix (CeHHH h ftp., 1957). H/];eHTH(|)HKii];Hto xpomocom npoBo- 
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,o;hjih c ywroM yKa3aHHH CeHHHa, IlorocHHi]; (1967). Bjihhhhc rejiBMHHTOB Ha 
xpoMocoMLi nejiOBeKa H3yHajin b KyjiLType JienKopnTOB nepH^epmiecKOH 
KpoBH (Moorhead e. a., 1960). C 9toh pejiBio H3 Mapmr onncTopxoB, H3BjieneH- 
hlix H3 neneHH KorneK, totobhjih boaho-cojicboh BKCTpaKT nyTeM 3aMopa>KHBa- 
hhh h nocjie^yiomero H3MejiBneHHH b roMoreHH3aTope IloTTepa (5000 o6./mhh 
npn +4°) c Te(|)JioHOBLiM necraKOM. OKCTpaKT CTepnjiH30Bajin nepe3 $hjibtp 
3eHTpa, onpe,o;eJiHJiH b HeM co^epmaHne 6ejiKa no Jloypn h ,o;p. (Lowry e. a., 
1951) (0.5 Mr/MJl) H BHOCHJIH B KyjILTypy JieHKOIJHTOB 0.1 MJI 3KCTpaKTa Ha 
2 mji KyjiLTypajiLHOH cpe^H (2.5*10“ 8 Kr 6ejiKa/MJi). H,n;eHTH(|)HKapHio xpo- 
mocom ocym;ecTBjiHJiH b cootb6tctbhh c coBpeMeHHHMH TpeSoBaHHHMH (Ro¬ 
binson, 1960; Paris conference, 1971). IlapajuiejiLHo HCCJieAOBajra H3MeHe- 

Hne HMMyHopeaKTHBHOCTH opraHH3Ma no^ontiTHtix n 3,a,opoBLix >khbothbix. 
TecTaMH cjiyjKHjin: OTHOCHTejiLHLin Bee jihm(|)ohji;hlix opraHOB (ceJie3eHKa, 
THMyc. pernoHapHLie JiHM$oy3JiLi — nopTajiBHBin n 6pti>KeeHHLiH), peaKpnn 
KJieTonHoro HMMyHHTeTa: noKa3aTejiL noBpoK^eHnn hchtpo(|)hjiob (IH1H), 
no Opa^KHHy (1962), hhcjio 6jinniKoo6pa3yion],Hx kjictok (BOK), no KjieM- 
napcKon (1969). Othochtcjibhbih Bee opraHOB onpe^ejinjin no (jopMyjie 

A6cojiiothmh Bee opraHa X 1000 
B6C TOJia 

BecoBLie noKa3aTejin jihm^oh^hlix opraHOB n neneHn nojiyneHti ot 240 
JKHBOTHLIX (no 30 XOMHKOB Ha KaH^yiO CTaftHIO, BKJIIOHaH o6e KOHTpOJILHLie 
rpynnti). IleneHL HHBa3npoBaHHLix n kohtpojilhlix >khbothbix B3BemnBajin 
n npoBo^njin rncTOJiornnecKHH n rncTOXHMnnecKHH aHajiH 3 Li: BLiHBJieHne 
KHCJIOH H ipeJIOHHOH (|)OC$OMOH09CTepa3 mcto^om o^HOBpeMeHHoro a30Cone- 
TaHHH, KHCJILIX H HeHTpaJILHLIX rJIHK03aMHHOr«JIHKaHOB £HaJIH30BaHHBIM 

>nejie30M n. no Man MaHycy, PHK — mcthjioblim 3ejieHLiM-nnpoHn- 
hom, rjiHKoreHa — IffliK-peaKpneH c nepeBapnBaHneM ^nacTa3on (JIhjijih, 
1969). KycoHKH neneHn #jih rncTO^epMeHTHLix peaKpnn n BLinBjieHHH rjinno- 
3aMHHorjiHKaHOB (|)HKcnpoBajiH b KajiLpnn-^opMOJie (+4°), ocTajiBHLie pe- 
aKpnn BLinoJiHeHLi Ha MaTepnajie, ^HKcnpoBamioM b >kh^;kocth KapHya 
(JIhjijih, 1969). Bee nojiynemiLie ,u;aHHLie o6pa6oTaHLi no CTBio^eHTy. flpn- 
eMLi o6pa6oTKH He OTJinnajiHCB ot paHee H3Jio?KeHHBix (Hjibhhckhx, 1975, 

1976). 

PE3YJIBTATBI HCCJIE^OBAHHR 

IloJiyHeHHLie ^aHHBie CBH^eTeJiBCTByiOT o tom, hto npn HHBa3npoBaHHH 
MeTapepKapnHMH O. felineusy 3ojiothctbix xomhhkob b KJieTKax kocthoto M03ra 
no Mepe yBejinneHnn epona c MOMeHTa 3apameHHH pe3K0 B03pacTaeT hhcjio 
KJieTOK c HapymeHHHMH b CTpyKType h nncjie xpomocom (Ta6ji. 1). B ocTpoii 
(7—30 cyTon) h b Hanajie xpoHnnecnoH (45 cyTon) $a3 9KcnepnMeHTajiLHoro 
onncTopxo3a ,n;ocTOBepHoe yBeJinneHne o6m;ero KOJinnecTBa KJieTOK c h;hto- 
reHeTnnecKHMH HapymeHHHMH nponcxo^HT c 15-x cyTOK HHBa3nn h epe^n hhx 
^OMHHHpyiOT KJieTKH C rmiOnJIOHftHBIM Ha6opOM XpOMOCOM (Ta6jl. 1). OCTaJIL- 
HLie H3MeHeHHH OKa3aJIHCB HeeyipeCTBeHHBIMH. 

Poct nncjia BOK npe^mecTByeT xpomocomhbim HapymeHHHM b KJieTKax 
KocTHoro M03ra, B03pacTan no cpaBHeHHio c KOHTpojieM b 1.9 (p<^0.05) 
h 2.8 pa3a (p<T0.01) Ha 7-e h 15-e cyTKH HHBa3nn eooTBeTCTBeHHO (cm. pney- 
hok). Ilocjie HenpoAOJi^KHTejiBHoii CTa6njiH3ai];HH (cm. pncyHOK) HacTynaeT 
yBejinneHne BOK Ha 134.5% (p<C0.05, 45-e cyTKn) no cpaBHeHHio c npe^Bi- 
^yipen CTa^nefi, hto b 3.9 pa3a npeBBimaeT kohtpojibhbih ypoBeHB (p<D.01, 
cm. pncyHOK). Ilofl'BeM KOJnmecTBa BOK nponcxo^HT oftHOBpeMemio c yMeHB- 
meHneM Beca THMyca, pernoHapHBix jiHM$oy3JiOB no cpaBHeHHio c 30-mh 
cyTKaMH Ha 26.2% (p<R.01), 21.5% (p<T).05), 55.7% (p<U.01) cootbct- 
CTBeHHo, npn MaKCHMajiBHOM 3HaneHHH oTHocmrejiBHoro Beca neneHH h cejie- 
3eHKH (Ta6ji. 2). Octpbih onncTopxo3 xapaKTepn3yeTCH pa3BHTneM nepBHHHon 
HMMyHOJiorHnecKOH peaKpnn b neneHH (KomraKT ceHCH6njiH3HpoBaHHBix jihm- 
$oh;htob c renaTopHTaMH, rn6eJiB OT^ejiBHBix H3 hhx), $opMHpoBamieM napa- 
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T a 6 ji h ij a 1 


XpoMoeoMHLie HapymemiH b KJieTKax kocthoto M03ra 30jiothctkix xomhkob, HHBasnpoBaHHLix O. felineus (b pacneTe Ha 100 KJieTOK) 



^HCJIO KJieTOK c 
XpOMOCOMHbIMH 
HapyineHHHMH 

^HCJIO XpOMOCOM c HapymeHHHMH 

^HCJIO KJieTOK C H3MeHeHHbIM KOJIHHeCTBOM XpOMOCOM 

Bcero kjictok c 

CTaAHH 3apame- 
hhh (b cyTKax) 

Bcero 

XpOMaTHAHbIX 

pa3pbIBOB 

XpOMOCOMHbIX 

pa3pbIB0B 

oCMeHOB 

Bcero 

rnnonjiOHA- 

HblX 

rnnepnjiOHA- 

HblX 

nojinnjiOHA- 

HblX 

HHToreHeTHHe- 
ckhmh Hapyrne- 

HHHMH 

HHTaKTHLie 

2.5+0.7 

2.7+0.8 

0.3+0.2 

2.0+0.6 

0.3+0.2 

1.4+0.4 

1.0+0.2 

0.2+0.1 

0.2+0.1 

3.0 +0.9 

>KHBOTHLie 

7 

2.3+0.5 

2.4+0.6 

0.5+0.3 

2.0+0.4 

0.2+0.1 

2.3+0.7 

1.7+0.7 

0.3+0.2 

0.3+0.2 

4.2+0.8 

15 

2.2+0.5 

2.5+0.6 

0.3 +0.2 

1.8 +0.6 

0.3+0.2 

11.2+0.8 * 

10.0+0.4 * 

0.8+0.6 

0.3+0.2 

12.0+0.7 * 

30 

3.3+0.7 

3.3+0.7 

0.5+0.4 

2.5+0.6 

0.3+0.2 

14.2+1.4 * 

11.5+0.7 * 

1.8+0.9 

0.8+0.3 

16.3+0.6 * 

45 

3.5+0.6 

3.7+0.7 

0.3+0.2 

3.2+0.8 

0.2+0.1 

21.2+1.9 * 

19.3+1.3 * 

1.0+0.4 

0.8 +0.3 

23.3+1.6 * 

120-180 

7.0+1.1 * 

7.2+1.0* 

0.5+0.4 

6.2 +1.2 * 

1.0+0.6 ** 

55.2+4.2 * 

49.0+4.3 * 

4.2+1.1 * 

2.2+0.7 * 

58.2+4.8 * 


IIpHMeqaHHe. 3Aecb h b TaOji. 2, 3. AocTOBepHOCTb otjihhhh onbiTa h kohtpojih: * npn p<0.01, ** npn p<0.05. 

T a 6 ji h n, a 2 

flimaMHKa OTHOcirrejibHoro Beca neHemi h jhim(|)Oh/thlix opraHOB npn ?KcnepHMeHrajiKHOM omiCTopxo3e y 3ojiothctlix xomhkob 


CTaAHfl 3apa?KeHHH 

neneHb 

CeAe3eHKa 

TnMyc 

JlHM$aTHHecKne y3Abi 

(b cyTKaxr) 

nopTajibHbiH 

OpbITKeeHHblH 

IlHTaKTJiLie >BHBOTHBie (na- 
najio 1 onbiTa; kohtpojib 1) 

33.96+1.63 

1.55+0.07 

0.47+0.28 

0.21 +0.027 

1.88+0.20 

MHTaKTHLie HIiBOTHLie (KO- 
Hen; 2 oriLiTa; kohtpojib 2) 

31.05+2.97 

2.14+0.26 

0.27 +0.01 

0.12+0.01 

0.69+0.05 

7 

42.87+2.3* 

1.46+0.02 

0.31 +0.02* 

0.25+0.02 

0.81 +0.03* 

15 

43.59+1.36* 

1.8+0.08** 

0.45 +0.04** 

0.85+0.08* 

1.36+0.08* 

30 

42.51+4.83* 

2.46+0.12* 

0.42+0.02** 

1.21+0.06* 

1.71+0.07** 

45 

50.75+1.8* 

3.1+0.53* 

0.31 +0.01* 

0.95+0.11* 

0.93+0.06* 

120-180 

36.28+2.78 

2.38+0.1 

0.18+0.03** 

0.68+0.11* 

0.69+0.08 


1 7—45-e cyTKH onbiTa conocTaBjieHbi c KOHTpojieM 1. 

2 120—180-e cyTKH onbiTa conocTaBjieHbi c kohtpojicm 2. 



3HTapH0H rpaHyjieMLi, pe3KHM B03pacTaHneM aKTHBHOCTH HecnepH(|)iraecKHX 
(|)0C(|)0M0H03CTepa3 B JIHM^OH^HO-nJiaSMOKJieTO^HLIX 3JieMeHTaX H Kyn(|)epOB- 
ckhx (KK) KJieTKax, MoSnjnmaipieH rjinKoreHa n PHK b renaTOiprrax, Ha- 
KonjieHneM khcjilix rjiHK03aMHHorjiHKaHOB b nepn^yKTajiBHon n rpaHyjm- 
d;hohhoh coeftHHHTejiBHOTKaHHoii CTpoMe. OopMnpyeTCH aKTHBHLin rpaHyjie- 
MaT03HLiH renaTHT. B 3to BpeMH napa3HTLi ^ocTnraiOT noJiOBoro C03peBaHHH 
(18—21-e cyTKn), HanHHaeTCH hx nnpenpo^ympia. 

XpommecKan (J>a3a 3KcnepnMeHTajii>Horo onnCTopxo3a conpoB 02 K,n;ajiaci> 
pe3KHM poctom pHToreHeTHnecKHX HapymeHHH (b 16 pa3 no cpaBHeHHio c koh- 
TpoJieM, j9<0.01). BKJiaji; Bcex bh,o;ob noBpe>K,a;eHnH xpomocom 0Ka3ajiCH 3Hann- 
MLIM no CpaBHeHHio KaK C KOHTpOJieM, TaK H npe^LI^yipHMH CTa^HHMH (Ta0JI. 1). 
OTJiHHHTejiBHaH ocoSeHHOCTt no3,n;HHX CTa^HH (120—180 cyTOK) onncTopxo3a — 
HapacTaHne THmecTH nopamemm 
xpoMocoMHoro annapaTa: cyipe- 
CTBeHHoe yBejinneHne KJieTOK co 
CTpyKTypHLiMH aSeppaipiHMH xpo- 
mocom, rnnep- n nojmnjion^HLiM 
XpOMOCOMHLIM Ha6opOM (Ta0JI. 1). 

IIoCKOJIBKy «BLIXOJi;» XpOMOCOM- 
hlix HapymeHHH KOJinnecTBeHHO 
n KanecTBeHHO Ha 120-e h 180-e 
cyTKn He OTJinnajiCH, ^aHHLie no 
3 thm cpoKaM npe^CTaBJieHLi coBMe- 
ctho. IlapajuiejiLHO yBejimniBaeT- 
ch KOJinnecTBo BOK (b 5.1 pa3a 


J^HHaMHKa 6jiHinKoo6pa3yioiii;HX KJie- 
tok (BOK) n noKa3aTejit noBpejKAeHHH 
HeHTpo^njioB (IIIIH) npn aKcnepnMeH- 
TajiBHOM onncTOpxo3e. 

no OCH OpflHHaT: I — HHCJIO BOK, II — 
nnH; no ocn aScpncc — cyTKH c MOMeHTa 
3apa>KeHHH; K — 3nopoBbie wnBOTHbie; 

CBeTjitie ctojiOhkh — 6jiHiHKOo6pa3yioiii;He 
KJieTKH, 3aiHTpHXOBaHHLie — IinH. 

no cpaBHeHHio c KOHTpojieM, p<C 0.01 nna 31.4%, j9<D.05 no cpaBHeHHio 
c npe^Li^yipeii CTa^nefi (cm. pncyHOK). HapacTaioT ceHcnSHjnmaipiH opraHHSMa 
(yBeJinneHne nilH, pnc. 1), hhbojhoh;hh THMyca (Ta6ji. 2), yMeHtinemie 6pi>i- 
meemioro JiHM$oy3Jia Ha 25.8% (p<C 0.05) no cpaBHeHHio c npe^Li^yipeH 
CTa^nen. Bee ceJie3eHKH h neneHH no^onLiTHLix h HHTaKTHLix >khbothlix CTa- 
HOBHTCH COnOCTaBHMLIM (Ta6.n. 2). 

H3MeHeHHe xapaKTepa xpoMocoMHLix HapymeHHH b no3^HHe cpoKH nocjie 
3apameHHH coBna^aeT c nporpeccnpoBaHneM naTOJiorHnecKoro npopecca 
b neneHH: n;Hppo3 CMemaHHoro THna (nepnGnjinapHLiH n nocTHeKpoTHHecKHH), 
BLipameHHan aTpo<|)HH neneHOHHOH napeHXHMti n cmimeHHe HMMyHOJiorn- 
necKOH KOMneTempra JiHM(j)OH£HO-njia3MOH;HTapHi>ix h KK ajieMeHTOB (cyipe- 
CTBeHHOe yMeHBmeHHe aKTHBHOCTH JIH30COMaJILHOH KHCJIOH (|)OC(|)aTa3LI b hhx) . 

B xpomocomhom annapaTe JieHKopnTOB nejiOBeKa no,n; BJiHHHHeM aKCTpaKTa 
H3 onncTopxoB (nocjie 48-nacoBoro KOHTaKTa) npoH3omjin HapymeHHH, aHa- 
JIOrHHHLie BLIHBJieHHLIM B KJieTKBX KOCTHOrO M03ra 30JIOTHCTLIX XOMHKOB 

(Ta6ji. 3). 

OBCym^EHHE 

TaKHM o6pa30M, HHBa3HH O. felineus npnBo^HT k HapymeHHHM b xpomo¬ 
comhom annapaTe y 3ojiothctlix xomhkob, hto conpoBom^aeTCH napaji- 
JieJIBHLIM H3MeHeHHeM B peaKpHHX KJieTOHHOTO HMMyHHTeTa, Beca JIHM(|)OHJi;- 
hlix opraHOB h nporpeccnpoBaHHeM naTOJiorHnecKoro npopecca b neneHH. 

IIoKa3aHO, hto npn rejii»MHHT03ax n, b hbcthocth, npn onncTopxo3e 
y Jiio^en Ha6jno,n;aeTCH 3HanHTeJii>Hoe yrHeTeHne T-cncTeMti HMMyHHTeTa 



1 j 2 5 napa 3 HTOjiorHH, jsfi 1, 1981 r. 
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XpoMOCOMFLie HapymeHHH b jieHKomrrax nepn^epHHecKoir kpobh 3 AopoBtix aohopob no# bjihhhhgm BOAHO-cojieporo aKCTpaKTa 113 MapiiT O. felineus 

(b pacnexe Ha 100 kjigtok) 


Ps>>„ 
g H ft S 
2 ® a S 

S°s® 

O gg 
fq^o 


co oq ^ 

d 00 

+1 +1 +1 

NjH CD LO 

d d d 


R * 
E 3 
s a 
R 


O 

R X 

a 3 

ft a 


R* 

§£ 

a 


o 

+1 

CO 

© 


O} 

© 

+1 

CO 

d 


csi 

d 

+1 

o 

c\i 


CO 

© 

+1 

°o 

cl 


cq 

o d 
-fl +! 

CO ^ 
© © 


CO CO 

d d 
+! +1 
LO 

d d 


L— 

d d 
+1 +1 
O O] 
<M d 


NjH CD 

d d 
+1 +1 
05 05 

cl LO 


a 

o 

a 

a 

2 

vo 


3 a 
a o 
S « 
o 3 

O 0, 
O £ 

S a 

o ft 

ft 

x 


a m 

a o 
« n 

a 3 
S ft 

TO CO 

S a 
o ft 
ft 
x 


o 

+1 


03 

d d 
+1 +1 
O CO 

d d 


o 

+1 


t>: o 

d d 
H-i + 

LO stf*- 


o 

+ 


CO CD 

d d 
-H + 

CO 00 

d d 


o 

+1 

cl 

cl 


o o 
+! + 


a b 
PSk 

gas 
RS B 

B §I 

SS| 

00 a 

Sftg 


o 

+1 

o 

05 


^ oq 
d d 
H- + 
°q 

CD d 


a a 
s g 

ft2 


a 

o 

o 

ft 

a 


6 « 
w o 

Ph 

© £ 

£ O (M 00 


(Beji03epoB h aP*> 1978; KoMnccapeHKo n 
AP-, 1979), ocymecTBjiHronjeH Ha A3op 3a re- 

HeTHnecKHM noCTOHHCTBOM opraHH3Ma (IleT- 
poB, 1978). KpoMe Toro, k $aKTopaM, cno- 

CoSCTByiOIAHM pa3BHTHI0 BTOpHHHOH HM- 
MyHOJiorHnecKOH HeAOCTaTOHHOCTn npn onn- 
CTopxo3e, MoryT 6 litb OTHeceHLi yraeTemie 
MaKpo^arajiBHOH CHCTeMBi, cjiaSan KJieTOH- 
Han peaKpHH, noCTeneHHoe CHiDKemie koh- 
AeHTpapHH aHTHTeji (rnHOBKep, 1971), a TaK- 
me H3MeHeHne $yHKn;HH rpaHyjiopnTOB, Ha- 
Jimme b napa3HTe cynpeccopoB, jihm<|)oh;hto- 
tokchhob, aA'BioBaHTOB, MOAH^HKapHH xe- 
MOTaKCHCa HMMyHOKOMneTeHTHLIX KJieTOK, 
HaJIHHHe CBIBOpOTOHHBIX (JaKTOpOB, OTBeT- 
CTBeHHLix 3 a HMMyHOJiorHnecKoe ycHjieHne 
h Aenpeccmo npHoSpeTemioro OTBeTa, o6Ha- 
pymeHHBix npn Apyrnx rejiBMHHT03ax (IIIyH- 

KHHa, 1979). B 3 tom cjiynae noBpemAemie 
xpoMOCOMHoro annapaTa, no-BHAHMOMy, cbh- 
3aH0 C MyTareHHLIMH CBOHCTBaMH npOAyKTOB 
>KH3HeAeHTeJIBH0CTH Iiapa3HT0B, nOCKOJIBKy 
npHMOH KOHTaKT KJieTOK K0CTH0T0 M03Ta 
C reJIBMHHTaMH HCKJIIOHeH. IIoCTOHHHOe no- 
CTynjieHne MeTaSoJiHTOB napa3HTa BeAeT 
k Hanpn^KeHHOMy (fjyHKpHOHHpoBamiio reHe- 
THHecKoro annapaTa (rnHOBKep n ap, 1978), 
hto, BepoHTHO, HBjmeTCH ycjiOBHeM pea- 
jiH3an;HH MyTareHHOH aKTHBHOCTH. 

MyTareHHLie CBOHCTBa boaho-cojigboto 
3KCTpaKTa O. felineus , B03Monmo, oSycjiOB- 
JieHLI BLICOKOnOJIHMepHLIMH MOJieKyjiaMH, 
bxoahiahmh b coCTaB MapnT, Tan KaK ny>Ke- 
poAHLie SejiKn, ,H,HK, PHK cnocoSHti hh~ 
AypnpoBaTL pa3JinnHLie MyTai^nn (repineH- 
3 oh, 1964). 

He HCKjnoneHO onocpeAOBaHHoe a^hct- 
Bne O. felineus 3 a cneT H3MeHeHHH MeTa6o- 
jiH3Ma opraHH3Ma, CBH3aHHoro c nopan^e- 
HneM neneHH. nocjieAHee BLiTenaeT H3 %e- 
npeccnn T-cncTeMLi jihm^oahtob (TapeeB, 
1975) n HapymeHHH b xpomocomhom anna- 
paTe npn nopameHHHX neneHH pa3JinnHoro 
reHe3a (BapnHCKHH h AP-> 1968; Hjibhh- 
CKHX H AP-, 1978). 

B reHe3e renaTHTOB Banmoe MeCTO otbo- 
Aht ayToarpeccHH (JleBHH, 1972; Baenkler, 
1978) — B03M02KHBIH IiaTOreHeTHHeCKHH $aK- 
Top onHCTopxo3HOH HHBa3HH (3a6o3JiaeBa, 
1973). B cbok) onepeAB, ayTOHMMyHHBin 
npopecc BeAeT k cymecTBeHHBiM H3MeHe- 
hhhm xpoMocoMHoro annapaTa KJieTOK op- 
raHH3Ma (Fialkow, 1966). 

BamHBiM npeACTaBjmeTCH yCTaHOBJieH- 
hbih b A aHH OH paSoTe $aKT onepemaioiH;ero 
noBpemAeHHH HMMyHHOH CHCTeMBi npn onn- 
CT0pX03e, KOTOpBIH paCpeHHBaeTCH HaMH KaK 
rnnoTeTHnecKEH TpnrrepHBiH MexaHH3M pa3- 
bhthh HapymeHHH b reHeTnnecKOM annapaTe 
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KjieTOK. rioBLimeHHLiH ypoBeHL xpomocomhbix a6eppau;HH Ha no3AHnx CTa- 
AHHX HHBa3HH M02KCT 6LITB A6TepMHHHpOBaH HanSoJIBHIHM yrHeTeHHeM B 3T0T 

nepnoA T-chctcmli HMMyHHTeTa (KoMnccapeHKo h AP-, 1979), BLipa>KeHHOH 
HHBOJHOAneH THMyca, HapacTaHneM ayTOHMMyHHoro npoijecca (yBeJinneHne 
HHCJia BOK). C Apyron ctopohli, ontiTBi in vitro CBHAeTejiBCTByiOT o bo3mo>k- 
hocth npHMoro MyTareHHoro a6hctbhh npoAyKTOB combi caMoro napa3HTa, 
hto cjieAyeT ynHTLiBaTL npn npoBeACHHH AereJiBMHHTH3an;HH, KorAa b KopoT- 
khh npoMe>KyTOK BpeMeHH C03AaeTCH BLicoKan KOHn;eHTpaii;HH npoAyKTOB pac- 
naAa re jibmhhtob . 

nojiyneHHBie A&HHLie MoryT 6bitb npHBJieneHLi a-h# oS'bhchghhh CTara- 
CTnnecKH 3HanHMoro pocTa nepBHHHoro pana neneHH npn a^eltgjibhoh onn- 
CTopxo3Hon HHBa3HH (IHami, 1973) h a^i^ pa3pa6oTKH MeTOAa paHHero bbi- 
HBJieHHH npeApaKOBBix coctohhhh neneHH npn a^hhom re jibmhhto3G. 
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JlHTepaTypa 

BapHHCKHH H. cp., fleMeHTLeB H. B., BaniKOBa B. B. noBpemAe- 
HHe xpomocom npn HeKOTopbix BiipycHbix HH<{>eKAHHx. — Bonp. BHpycoji., 1968, 
Bbin. 2, c. 131—139. 

Eejio3epoB E. C., O h a h n n o b E. I\, CapKOB K. E., A p x li¬ 
no b T. G., CTpejitHHKOBa JI. n. IIoKa3aTejiH KJieTonHoro h ryMO- 
pajitHoro HMMyHHTeTa y dojiBHbix xpominecKHM onncTopxo30M. — }KypH. 
mhkpo6hoji., anHAeMHOJi. h HMMyHo6noji., 1978, Bbin. 2, c. 78 — 80. 

BaniKOBa B. B. Bnpyc nan $aKTop, Bbi3biBaiom;HH nepecTpofiKH xpomocom b KJieT- 
Kax KyjibTypbi TKaHH 3M6pnoHa nejiOBeKa. — TeHeTHKa, 1965, t. 1, Bbin. 4, c. 100— 
103... 

T e p m e h 3 o h G. M. Bbi3biBaHiie jieTajiBHbix MyTan,HH c noMOin;bio npenapaTOB flHK 
y AP030$inibi. — 5KypH. o6in;eH 6noji., 1964, t. 25, Bbin. 5, c. 371 — 374. 

THHOBKep H. A. Bonpocbi HMMyHoreHe3a npn onncTopxo3e. — ABTope#. KaHA. 
Ahc. TioMeHb, 1971. 15 c. 

THHOBKep A. T., HeMnpoBCKHH JI. E., BaxTejib H. M., flopo- 
hhh A. B., 3a6o3JiaeB A. T. HHAyKTUBHbin cnHTe3 AHTOxpoMa P-450 — 
MOAejib H3ynemm OTHOineHHH b cncTeMe napa3 HT—xo3hiih. — B kh.: MaT. Hayn. 
koh(}). Bcec. o6in;. rejibMHHTOji., Bbin. 30. M., 1978, c. 39—49. 

JtyOnHHH H. II., II a in h h K). B. MyTareHbi n onpyrnaioman cpeAa. M., 1978. 
127 c. 

3a6o3JiaeBa E. A., GKapeAHOB H. H. O 3HaneHHH ayTOHMMyHHoro npo- 
n,ecca b naToreHe3e onncTopxo3a. — B kh.: Bonpocbi KpaeBon HH^eKAHOHHon 
naTOjiornn. TioMeHb, 1973, c. 166 — 170. 

Hjibhhckhx H. H. BjiHHHne HMMyHH3an;nn miiBOH BaKijHHOH npoTHB 6pyn;ejijie3a 
Ha xpoMOcoMHbin annapaT jichkoaiitob kpobh 3AopoBbix aohopob. — LJhtojio:thh 
h reHeraKa, 1974, t. 8, Bbin. 5, c. 387—390. 

Hjibhhckhx H. H. XpoMOcoMHbie HapymeHHH h H3MeHeHne MiiTOTnnecKoro pe>KHMa 
b KJieTKax nejiOBeKa h miiBOTHbix noA bjihhhhgm BaKAHHHoro mTaMMa Bnpyca 
Kopn (JI-16). — ItHTOjiornn, 1975, t. 17, Bbin. 2, c. 131—136. 

Hjibhhckhx H. H. BjiHHHiie HmJjeKAHomibix (JjaKTopoB Ha AHToreHeTHnecKHe 
CTpyKTypu nejiOBeKa h >khbothbix. — TaM me, 1975, t. 18, Bbin. 6, c. 731 — 738. 

Hjibhhckhx H. H., Hjibhhckhx H. H., ManapoB JI. H., H e p h o- 
c k y t o b a G. A. BjiHHHne 3TaHOJia h ero MeTaOojiHTa an;eToajiBAerHAa Ha xpoMO- 
comhbih annapaT KjieTOK Kpbicbi h nejiOBeKa. — TaM me, 1978, t. 20, Bbin. 4, c. 421 — 
425. 

Hjibhhckhx H. H., Hjibhhckhx H. H., Ill y c t p o b A. K. K Bonpocy 
o pojiH Toxoplasma gondii b xpomocomhoh naTOjiornn nejiOBeKa n mHBOTHbix. — 
napa3HTOjiorHH, 1979, t. 17, Bbin. 3, c. 235—240. 

K e p k h c K). H ., Hjibhhckhx H. H., Ka3HaneeB B. n., Ileiy- 
h h h a H. B., EanHAHHa T. A., EonapoB E. CD. BjiHHHne CTpenTO- 
JIII3HHa-0 Ha B03HHKHOBeHHe XpOMOCOMHBIX aOeppaAIIH B KyjIBType 3M6pHOHajIB- 
Hbix (})H6po6jiacTOB nejiOBeKa. — TeHeTHKa, 1970, t. 6, Bbin. 8, c. 170—174. 


5* 


67 



KjieMnapcKan H. H. HccjieftOBaHne ^HHaMHKH ayTOHMMyHHHx npon;eccoB nyTeM 
BMHBjieHHH 6jinniKoo6pa3yioni 1 Hx KjieTOK. — }KypH. mhkpo6iioji., ann^eMnoji. h 
HMM yHo6noji., 1969, 8, c. 18—21. 

KoMHecapeHKo B. T., P bi 6 k a A. V. IIoKa3aTejiH KJieTouHoro HMMyHHTeTa 
y 6ojiBHbix onncTopxo30M. — B kh.: MaT. Me>Ko6jiacT. Hayn.-npaKT. Komj). no npo- 
6jieMe «onncTopxo3 nejiOBeKa». Tomck, 1979, c. 96—97. 

Ky3bMHHa C. B. ,3,eHCTBHe MHKonjia3M Ha xpoMOCOMHbin annapaT KjieTOK b Kyjib- 
Type TKaHH Ha npnMepe mbihihhbix (J)n6po6jiacTOB. — TeHeTHKa, 1972, t. 8, bbih. 1, 
c. 165—167. 

JI e b h h T. G. MMMyHOjiorHH nopanceHnn neneHH. TamneHT, 1972. 249 c. 

JI h ji ji h P. IlaTorHCTOjiorHHecKaH TexHHKa h npaKTnnecKan rncToxHMHH. M., 1969. 
645 c. 

II e t p o b P. B. MMMyHOjiorHH h HMMyHoreHeTHKa. M., Me^Hipraa, 1978. 218 c. 

TapeeB E. M., BapoHH 0. B., TpoaHOBa T. T., K a h t o p o> 

b h h P. A., M a t a ji o b M. K., G e m e HpeB a M. E., A n p o c h h a 3. P. 
rnnepHyBCTBHTejibHOCTb 3aMe^jieHHoro Tnna h aBCTpajinncHnn aHTnreH npn Bnpyc- 
hbix nopajKeHHHx neueHH. — BecTH. AMH GGGP, 1975, bhh. 6, c. 3—9. 

G e h h h B. M., IIorocHHH, E. E. 0 HopMajibHOM KapnoTnne 30 jioTHCToro xo- 
MHKa. — TeHeTHKa, 1967, bhh. 4, c. 82—88. 

OpaflKHH B. A. Peanipw HenTpo<|)HjioB kpobh nan noKa3aTejib hh^gki^hohhoh h Jie- 
KapcTBeHHon ajiJieprnH. — Gob. Me^., 1962, bhh. 9, c. 41—44. 

III a h h A. A. IlepBHHHBiH pan neneHH b TiOMeHCKOH o6jiacTH. — ABTope(J). ji;okt. ,n;HC. 

M., 1973. 32 c. 

Ill y ik h h a 3. E. IlaTOjiorHH HMMyHHOH CHCTeMH npn nmJjeKipiOHHbix 6ojie3Hnx. — 
B kh.: HTorn HayKH h tgxhhkh. Gcp. HMMyHOji., t. 8. IlaTOjiorHH HMMyHHOH ch- 
ctgmbi. M., 1979, c. 70—92. 

B acnklcr H. W. Hcpatologic und ImmunologiG. — FortschrittG dcr Mcdizin, 1978, 
vol. 96, N 4, p. 734—738. 

Fialkow G. J. Autoimmunity and chromosomal abbcrations. — Amcr. J. human. 
Genet., 1966, vol. 18, p. 93—108. 

Ford E., Woolam D. H. A study of the mitotic chromosomes of mice of the strong 
A line. — Exptl. Cell Res., 1963, vol. 32, p. 320—325. 

H a 1 k k a 0. Chromosome breakage associated with infection 1 phase contrast micro¬ 
scopy. — Hereditas, 1967, vol. 58, N 1—2, p. 248—252. 

Nichols W. Relationships of viruses, chromosomes and carcinogenesis. — Hereditas, 
1963, vol. 50, p. 53—80. 

Nichols W. Studies of the role of viruses on somatic mutations. — Hereditas, 1966, 
vol. 55, p. 1—25. 

Lowry O. H., Rosenbrough H. J., Farr A. L., Randall R. J. 
Protein measurement with the Folin phenol reagent. — J. Biol. Chem., 1951, 
vol. 193, N 1, p. 265—275. 

Moorhead P. S., Nowell P. C., Mellman W. J., Battips D. M., 
Hungerford D. A. Chromosome preparations of leucocytes cultured from 
human peripheral blood. — Exptl. Cell, 1960, vol. 20, N 3, p. 613—616. 

Robinson A. A. A proposed standard system of nomenclature of human mitotic 
chromosomes.— J. Am. Med. Ass., 1960, 174, p. 159—162. 

Paris conference. Standartization in Human Cytogenetics. 1972. Cytogene¬ 
tics, 1971, vol. 11, N 5, p. 315—362. 


CHROMOSOMAL DISARRANGEMENT AND IMMUNOREACTIVITY 
OF GOLDEN HAMSTERS INFECTED WITH OPISTHORCHIS 

A. G. Ginovker, N. N. Iljinskikh, I. I. Shkurko 
SUMMARY 

Opistorchosis of golden hamsters causes the disarrangement of the number and struc¬ 
ture of chromosomes of bone marrow cells 15 days after the infection. Analogous changes 
take place in man’s leucocytes under the influence of water-salt extract from adult trema- 
todes. The injury of the chromosomal apparatus advances with the increasing period 
of the infection and is coordinated with modified immunoreactivity of the organism. 



